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"LAMINATED INK DISTRIBUTION ASSEMBLY FOR A PRINTER" 

FIELD OF THE INVENTION; 
This invention relates to an integrated movement sensor within a micro electro* mechanical (MEM) device 
The invention has application in ink ejection nozzles of the type that are fabricated by integrating Iheicchnologies 
applicable to micro electro-mechanical systems (MEMS) and complementary metal-oxide semiconductor (XMdV) 
integrated circuits, and the invention is hereinafter described in the context of that application. However, it will be 
understood that the invention does have broader application, to a movement sensor within various-types of 

MEM devices. :-y. . ... 

• * 
. * 

CO-PENDING APPLICATIONS 
Various methods, systems and apparatus relating to the present invention are disclosed in the following co- 
pending applications tiled by the applicant or assignee of the present invention simultaneously with the present 
application: 

PCT/AU0OVOO5I8. PCT/AU0Q/005I9, PCT/AU0Q/00320. PCT/AU0O70O52I, PCT/AU00V00322, 
POVAUOO/00323, PCT/AU00/00524, PCT/AUOO/00323. PCT/AU00/00326, PCT/AU00V00527, 
PCT/AU00700528, PCT/AUOO/00529, PCT/AUOQ/00330, PCT/AUO0/0O33I, PCT/AU00700332, 
PCT/AUOO/00333. PCT/AUOO/00334. PCT/AUOO/00333, PCT/AU00/0O336. PCT/AU00/OO337, 
PCT/AU00/0O338, PCT/AUOO/00339, PCT/AU00700340, PCT/AU00/0034I, PCT/AU00/00542, 
PCT/AUOO/00543, PCT/AUOO/00544, PCT/AU00700543. PCT/AUOO/00547, PCT/AUOO/00546, 
PCT/AU00700354, PCT/AU0Q700536. PCIYAUOQ/00357. PCT/AUQ0/OO558, PCT/AUOO/00539, 
PCT/AU0Q/00360, PCT/AU0(W)056! I PCT/AUOO/00362, PCT/AU00V00363, PCT/AU00700364, 
PCT/AU00/0O363, PCT/AUO(V00566, PCT/AU00/00567, PCT/AUOO/00368, PCT/AUOO/00569, 
PCT/AU00700570, PCT/AU00/0057I. PCT/AU00700572, PCT/AUOO/00373, PCT/AU00/00574, 
PCT/AUOO/00573, PCT/AU0O/00376. PCT/AU00700377, PCT/AU00700578, PCT/AUOO/00379, 
PCT/AUOO/00581, PCT^AUOO/00580, PCT/AU00V00582, PCT/AUOO/00387, PCT/AUOO/00388, 
PCT/AU00700389, PCT/AUOO/00383, PCT/AUOO/00593. PCT/AUOQ/00390, PCT/AU00/OO39I, 
PCT/AUOO/00592, PCT/AU00V00584, PCT/AUOQ/00383, PCT/AU0O/0O386, PCT/AU00/OO594, 
PCT/AU00/00393. PCT/AUOO/00396\ PCT/AU00/00397. PCT/AUOQ/00598, PCT/AUOO/00316, 
PCT/AU00/003I7. PCTfAUOO/0031 1, PCT/AU0Q70050I, PCT/AUOO/00502, PCT/AU00/005O3, 
PCT/AU00/00504, PCTYAUOO/00303. PCT/AUOQ/00306, PCT/AU00/0O307, PCT/AUOO/00308, 
PCTMUOO/00309, PCT/AU00V003 1 0, PCT/AU007005 1 2, PCT/AU0O/0O5I3, PCT/AU00/003I4, 
PCT/AU00/003I3 

The disclosures of these co-pending applications are incorporated herein by cross-reference. 

BACKGROUND OF THE INVENTION 

The following invention relates to a laminated ink distribution structure for a printer. 

More particularly, though not exclusively, the invention relates to a laminated ink distribution structure and 
assembly for an A4 pagewidth drop on demand printhead capable of printing up to 1600 dpi photographic quality at up to 
160 pages per minute. 
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The overall design of a primer in which ihe structure/assembly can be utilized revolves around the use of 
replaceable primhead modules in an array approximately 8 inches (20 cm) long. An advantage of such a system is the 
ability to easily remove and replace any defective modules in a primhead. array. This would eliminate having to scrap an 
entire printhead if only one chip is defective. 

A printhead module in such a printer can be comprised of a "McmJeT chip, being a chip having mounted 
thereon a vast number of thcrmo-aciuators in micro-mechanics and micro-electromechanical systems (MEMS). Such 
actuators might be those as disclosed in U.S. Patent No. 6.044,646 to the present applicant, however, there might be other 
MEMS print chips. • ■ 

The printhead, being the environment within which the laminated ink distribution housing of the present 
invention is to be situated, might typically have six ink chambers and be capable of printing four color process (CMYK) 
as well as infra-red ink and fixative. An air pump would supply filtered air to the printhead, which could be used to keep 
foreign particles away from its ink nozzles. Tne printhead module is typically to be connected to a replaceable cassette 
which contains the ink supply and an air filler. 
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Each printhtnd module receives ink via a distribution molding that transfers the ink.. Typically, ten modules butt 
together to farm a complete eight inch printhead assembly suitable for printing A4 paper without the need far scanning 
movement of me printhead across the paper width. 

The printhemh themselves are modular, so complete eight inch printhead armys can be configured to form • 
priniheads of arbitrary width. 'v.K? 

Additionally, a second printhead assembly can be mounted on the opposite side of a paper feed path to enable 
double-sided high speed printing, . ^ 

OBJECTS OF THE INVENTION 

It is an object of the present invention to provide an ink distribution assembly for a printer . 

It is another object of the present invention to provide an ink distribution structure suitable for the pagewtdth 
printhead assembly as broadly described herein. 

It is another object of the present invention to provide a laminated ink distribution assembly for a printhead 
assembly oil which there is mounted a phrrality of print chips, each comprising a plurality of MEMS printing devices. 

It is yet another object of the present invention to provide a method of distributing ink to print chips in a 
printh ead assembly of a printer. 

SUMMARY OF THE INVENTION 
The present invention provides an ink distribution assembly for a printhead to which there is mounted an array 
of print chips, the assembly serving to distribute different inks from respecti ve ink sources to each said print chip for 
printing on a sheet, the assembly com 

' a longitudinal distribution housing having a duct for each said different ink extending lrmgitnrfmalry therealong, 
a cover having an ink inlet port corresponding to each said duct for connection to each said ink source and for 
dehvering said ink from each said ink source to a respective one of said mk ducts, and 

a laminated ink distribution structure fixed to said distribution housing and distributing ink from said ducts to 
ffftftj pm it chips. 

Preferably the laminated ink distribution structure includes multiple layers situated one upon another with at 
least one of said layers having a plurality of ink holes therethrough, each ink hole conveying ink from one of said ducts 
enroute to one of said print chips. 

Preferably one or more of said layers inr.lndrs ink slots therethrough, the slots conveying ink from one or more 
of said ink holes in an adjacent layer enroute to one of said print chips. 

Preferably, the slots are located with ink holes spaced laterally to either side thereof 

Preferably the layers of the laminated structure sequrnefd from the distribution housing to the army of print 
chips include fewer and fewer said ink holes. 

Preferably one or more of said layers includes recesses in the underside thereof communicating with said holes 
and transferring ink therefrom transversely between the layers enroute to one of said slots. 

Preferably the channels extend from the holes toward an inner portion of the tairrimrtrrl structure over the array 
of print chips, which inner portion includes said slots. 

Preferably each layer of the laminated is a micro-molded plastics layer. 

Preferably, the layers are adhered to one another. 

Preferably, the slots are parallel with one another. 

Preferably, at least two adjacent ones of said layers have an array of aligned airholes therethrough. 
The present invention also provides a laminated ink distribution structure for a printhead, the structure 
co nu T u smg^ 
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a number of layers adhered to one another, each layer including a plurality of ink holes formed* therethrough, 
each ink bole having communicating therewith a recess fanned in one side of the layer and allowing passage of ink to a 
transversely located position upon the layer, which transversely located position aligns with a slot formed through an 
adjacent layer. 

Preferably the slot in any layer of the structure is aligned with another slot in an adjacent layer of the structure 
and the aligned slots are aligned with a respective print chip slot formed in a final layer of the structure. 
Preferably tlie layers are micro-molded plastics layers. 

The present invention also provides a method of distributing ink to an array of print chips in a printhead 
assembly, the method serving to distribute different inks from respective ink sources to each said print chip for printing c 
a shee t , the method comprising! 

supplying individual sources of ink to a longitudinal distribution molding having a duct for each said different 
ink extending Itnrgjtwdmally fhere aloag, 

causing ink to pass along the individual ducts for distribution thereby into a laminated ink distribution structure 
fixed to the distribution housing, wherein 

the laminated ink distribution structure enables the passage therethrough of the individual ink supplies to the 
print chips, which print chips selectively eject the ink onto a sheet. 

The present invention also provides a method of distributing ink to print chips in a rmrxthead assembly of a 
printer, the method utilizing a Inmmmrrf ink distributing structure formed as a number of micro-molded layers adhered to 
one another with each layer including a rJnralitytf 

channel formed in one side of a said layer and allowing passage of ink to a transversely located pastian within the 
structure, which transversely located position aligns with an aperture formed through an adjacent layer of the laminatird 
structure, an adjacent layer or layers of the laminated structure also including slots through which ink passes to the print 
chips. 

As used herein, the term "ink" is intmlpd to mean any fluid which flows through the printhead to be delivered 
to a sheet The fluid may be one of many duTerent coloured inks, mfra-red ink, a fixati ve or the like. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A pr e f erred form of the present invention win now be described by way of example with reference to the 
accompanying drawings wherein; 

Fig. t is a morn perspective view of a print engme assembly 

Fig. 2 is a rear perspective view of the print engine assembly of Fig. 1 

Fig. 3 is an exploded perspective view of the print engine assembly of Fig. 1. 

Fig. 4 is a schematic trout perspective view of a printhead assembly. 

Fig. 5 is a rear schematic perspective view of the printhead assembly of Fig. 4. 

Fig. 6 is an exploded perspective iDustraxicn of the pnnthead assembly. 

Fig. 7 is a cross-sectional end elevatianal view of the printhead assembly of Figs. 4 to 6 with the section taken 
through the centre of the printhead 

Fig. 8 is a schematic cross-sectional end elevatianal view of the printhead assembly of Figs. 4 to 6 taken near 
the left end of Fig. 4. 

Fig. 9A is a schematic end devational view of mounting of the print chip and nozzle guard in the laminated 
stack structure of the printhead 

Fig. 9B is an enlarged end devational cross section of Fig 9A 

Fig. 10 is an exploded perspective Australian of a printhead cover assembly. 
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t Fig. 11 is a schematic p erspec ti ve illustration of an ink distribution molding. 
Fig. 12 is an exploded perspective illustration showing the layers forming part of a i«™in«t*rf ink distribution 
structure according to the present invention. 

Fig. 13 is a stepped sectional view from above of the structure depicted in Figs. 9A and 9B, 
Fig 14 is a stepped sectional view from below of the structure depicted in Fig. 13. 
Fig. 15 is a schematic perspective illustration of a first laminate layer. 
^ Fig. 16 is a schematic perspective illustration of a second laminate layer. 
"■• Fig. 17 is a schematic perspective illustration of a third laminate layer. 
Fig 18 is a schematic perspective ilmstration of a fourth laminate layer. 
Fig. 19 is a schematic perspective illustration of a fifth ifwmtmtP layer. 
Fig. 20 is a perspective view of the air valve molding 
Fig. 21 is a rear perspective view of the right hand end of the platen 
Fig. 22 is a rear perspective view of the left hand end of the platen 
Fig. 23 is an exploded view of the platen 
Fig. 24 is a transverse cross-sectional view of the platen 
Fig. 25 is a front perspective view of the optical paper sensor airangcmcnt 

Fig. 26 is a schematic perspective illustration of a printhead assembly and ink lines attached to an ink reservoir 

cassette. , 

Fig. 27 is a partly exploded view of Fig. 26. 

DETAILED DESCRIPTION OF THE INVENTION 

In Figs. 1 to 3 of the accompanying drawings there is schematically depicted the core g^rr^n** of a print 
engine assembly, showing the general environment in which the laminated ink distribution structure of the present 
invention can be located The print engine assembly includes a chassis 10 fabricated from pressed steel, aluminium, 
plastics or other rigid material. Chassis 10 is intended to be monnted within the body of a printer and serves to mount a 
pri nthead assembly 1 1 , a papa- feed mechanism and other related components within the external plastics casing of a 
p ri n t e r . 

In general terms, the chassis 10 supports the printhead assembly 11 such that ink is ejected therefrom and onto a 
sheet of paper or other print medium being transported below the printhead then through exit slot 1 9 by the feed 
mechanism The paper feed mechanism includes a feed roller 12, feed idler rollers 13, a platen generally designated as 14, 
exit rollers 15 and a pin wheel assembly 16, all driven by a stepper motor 17. These paper feed components are mounted 
between a pair of bearing moldings 18, which are in turn mounted to the chassis 10 at each respective end thereof 

A printhead assembly 1 1 is mounted to the chassis 10 by means of respective printhead spacers 20 mounted to 
the chassis 10. The spacer moldings 20 increase the printhead assembly length to 220mm allowing clearance on either 
side of 210mm wide paper. 

The printhead construction is shown generally in Figs. 4 to 8. 

The printhead assembly 1 1 inchirtr* a printed circuit board (PCB) 21 having mounted thereon various dectranic 
components including a 64 MB DRAM 22, a PEC chip 23, a QA chip connector 24, a microcontroller 23, and a dual 
motor driver chip 26. The printhead is typically 203mm long and has ten print chips 27 (Fig. 13X each typically 21mm 
long. These print chips 27 are each disposed at a slight angle to the IcaigitudinaJ axis of the pximhead (sec Fig. 12 X with a 
slight overlap between each print chip which onablca continuous transmission of ink over the entire length of the army. 
Each print chip 27 is electronically connected to an end of one of the tape automated bond (TAB) films 2S» the other end 
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of which is maintained in electrical contact with the imdersurface of the printed circuit beard 21 by means of a TAB film- . 
hacking pad 29. 

The preferred print chip construction is as described in US Patent No 6,044,646* by the present applicant Each 
such print chip 27 is approximately 21mm long, less than 1mm wide and about 0.3mm high, and has cm its lower surface 
thousands of MEMS inkjet nozzles 30, shown schematically in Figs. 9A and 9B, arranged generally in six lines - one for v 
each ink type to be applied Each hne of nozzles may follow a staggered pattern to aBow closer dot spacing. Six 
corresponding lines of ink passages 3 1 extend through from the rear of the print chip to transport ink to the rear of each 
nozzle, To protect the delicate nozzles on the surface of the print chip each print chip has a nozzle guard 43, best seen in 
. Fig: 9 A, with microarxxtures 44 aligned with the nozzles 30 ( so that the ink drops ejected at high speed farm the nozzles 
pass through these oricruapcrturcs to be deposited on the paper passing over the platen 14. 

Ink is delivered to the prim chips via b distribution molding 35 and laminated stack 36 arrangement forming part 
oftheprintheadll. Ink from an ink cassette 37 (Tigs. 26 and 27) is relayed via individual ink hoses 38 to individual ink 
inlet ports 34 integrally molded with a plastics duct cover 39 which forms a Ed over the plastics distribution molding 35. 
The distribution molding 35 includes six individual longitudinal ink ducts 40 and an air d uet 41 which extend throughout 
the length of the anay. Ink is transferred from the inlet ports 34 to respective ink ducts 40 via individual cross-flow ink 
channels 42. as best seen with reference to Fig. 7. It should be noted in this regard thm almough there are six ducts 
depicted, a different number of ducts might be provided. Six ducts are suitable for a printer capable of p rinting four color 
process (CMYK) as well as infra-red ink and fixative. 

Air is delivered to the air duct 41 via an air inlet port 61, to supply ah* to each print chip 27, as described later 
with reference to Figs. 6 to 8, 20 and 21 . 

Situated within a longitudinally extending stack recess 45 fanned in the underside of distribution molding 35 are 
a number of laminated layers forming a laminated ink distribution stack 36. The layers of the laminate are typically 
formed of micro-molded plastics material The TAB film 28 extends from the undersurfacc of the prinmcad PCB 2 1 , 
around urn rear of uu:o^burionr^ 35 to be received within a respective TAB film recess 46 (Fig. 21X a number 
of which are situated along a chip housing layer 47 of the laminated stack 36. The TAB film relays electrical signals from 
the printed circuit board 21 to individual print chips 27 surnxated by the laminated structure. 

The dastribuUon moloing, laniinated stack 36 
Figs. 7 to 19. 

Fig, 10 depicts the distribution molding cover 39 formed as a plastics molding and including a number of 
portioning spigots 48 which serve to locate the upper printhead cover 49 thereon. 

As shown m Fig. 7, on ink transfer port 50 connects one of the ink ducts 3 9 (the fourth duct from the left) down 
to one of six lower ink ducts or transitional ducts 5 1 in the underside of the distribution molding. All of the ink ducts 40 
have corresponding transfer ports 50 communicating with respective ones of the transitional ducts 51. The transitional 
ducts 5 1 are parallel with each other but angled acutely with respect to the ink ducts 40 so as to Line up with the rows of 
ink holes of the first layer 52 of the i«wn«H stack 36 to be descri bed below. * 

The first layer 52 mcorporates twenty four individual ink holes 53 for each often print china 27. That is, where 
ten such print chips are provided, the first layer 52 Shales two hundred and forty ink holes 53. The first layer 52 also 
includes a row of air holes 54 alongside qm lon gitude edge «Vref 

The uiQvidual groups of twenty four ink holes 53 arc formed generally in a rectangular array with aligned rows 
of ink holes. Each row of four ink holes is aligned with a transitional duct 51 end is parallel to a respective print chip. 

Tteumlersurfaceoffe Each recess 55 communicates with one of 

the ink holes of the two centre-most rowsof four holes 53 (consider^ 
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Thatia» holes 53a (Fig. 1 3) deliver ink to the right hand recess 55a shown in Fig. 14 t whereas the holes 53b deliver ink to 
the left most underside recesses 55b shown in Fig. 14. 

The second layer 56 includes a pair of slots 57, each receiving ink &um one or the: underside recesses 55 of the 
Gist layer. 

S The second layer 56 also includes ink holes 53 which ore aligned with the outer two sets of ink holes 53 of the 1 

first layer 51 That is, ink passing through the outer sixteen ink holes 53 of the first layer 52 for each print chip pass 

directly through corresponding holes 53 passing through the second layer 56. 

The underside of the second layer 56 has formed therein a number of transversely extending channels 58 to 

relay ink passing through ink holes 53c and 53d toward the centre. These rJ»mn^q extend to with a pair of slots 59 
10 formed through a third layer 60 of the laminate h should be noted in this regard that tlie third layer 60 of the laminate 

includes four slots 5 9 correspon ding with each print chip, with two inner slots being aligned with the pair of slots famed 

in the second layer 56 and outer slots between which the inner slots reside. 

The third layer 60 also mdudes an array of air holes 54 aligned with the corresponding airhole arrays 54 

provided in the first and second layers 52 and 56. 
IS The third tayg 60 has only eight remaining ink holes 53 conesponding with each print chip. These outermost 

holes 53 are aligned with the outermost holes 53 provided in the first and second laminate layers. As shown in Figs 9A 

and 9B, the third layer 60 includes in its underside surface a transversely extending channd 61 corresponding to each hole 

53. These channels 61 deliver mk from the corresrxmding hole 53 to a position just outside the alignment of slots 59 

therethrough. 

20 s As best seen in Figs. 9A and 9B, the top three layers of the laminated slack 36 thus serve to direct the ink 

(shown by broken hatched lines in Fig. 9B) from the more widely spaced ink ducts 40 of the distribution molding to slots 
aligned with the ink passages 31 through the upper surface of each print chip 27. 

As shown in Fig. 1 3, whkh is a view from above the tanjpatod stack, the slots 57 and 59 can in fact be 
comprised of discrete co*lmcBf spaced slot segments. 
25 The fourth layer 62 of the laminated stack 36 includes an array often chip-slots 65 each receiving the upper 

portion of a respective print chip 27. 

Tne fifth and final layer 64 also includes an array of chip-slots 65 which receive the chip and nozzle guard 
assembly 43. 

The TAB film 28 is sandwiched between the fourth and fifth layers 62 and 64, one or both of which can be 
30 provided with recesses to accommodate the thickness of the TAB fi^n 

The larninaled stack is fanned as a precisian rmcrcwnolding, injection molded in an Acetal type material It 
accommodates the array of print chips 27 with the TAB film already attached and mates with the cover molding 39 
described earlier. 

Rib details in the underside of the micro-molding provides support for the TAB film when they are bonded 
35 together. The TAB film forms the underside wall of the printhcad module, as there is sufficient structural integrity 

between tho pitch of the ribs to support a flexible film. The edges of the TAB film seal on the underside wall of the cover 
molding 39. The chip is bonded onto one hundred micron wide ribs that run the length of the nricrc^molding, providing a 
final ink feed to the print nozzles. 

The design of the micro-molding allow for a physical overlap of the print chips when they are butted in a line. 
40 Because the printhcad chips now form a continuous strip with a generous tolerance, they can be adjusted digitally to 

produce a near perfect print pattern rather than relying on very close tnleranced moldings and exotic matgn>U to perform 
the same ftmction. Ifte pitch of the modules is typically 20.33mm. 
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» , The individual layers of the laminated stack as well as the cover molding 39 and. distribution molding can be 
glued or otherwise bonded together to provide a sealed unit Iheinjcpaths can be sealed.by a bonded transparent plastic 
film serving to indicate when inks are in the ink paths* so they can be fully capped off when the upper part of the adhesive 
film is folded over. Ink charging is then complete. 

The four upper layers 52, 56, 60, 62 of the laminated stack 36 have aligned air holes 54 which communicate 
with air passages 63 formed as channels formed in the bottom surface of the fourth layer 62, as shown m Figs. 9b and 1 3. 
These passages provide pressurised air to the space between the print chip surface and the nozzle guard 43 whilst the 
printer is m operation. Air from this pressurised zone passes through the nuao^operturcs 44 in the nozzle guard, thus 
preventing the build-up of any dust or unwanted canterninants at those apertures. This supply of pressurised air can be 
turned off to prevent ink drying an the nozzle surfaces during periods of non-use of the printer, control of this air supply 
being by means of the air valve assembly shown m Figs. 6 to 8, 20 and 21. 

Wife reference to Figs. 6 to 8, wrfon the air duct 41 of the printhead there is located an air valve molding 66 
formed as a channel with a scries of ap ert ur e s 67 in its base. The spacing of these apertures c o rr e sponds to air p* TO g^ 63 
formed in the base of the air duct 41 (see Fig. 6\ the air valve molding being movable longitudinally within the air duct so 
that the apertures 67 can be brought into alignment with passages 68 to aJDow supply the pressurized air through the 
laminated stack to the cavity between the print chip and the nozzle guard, or moved out of alignment to close off the air 
supply. Compression springs 69 rnaintain a sealing inler-engagernent of the bottom of the air valve molding 66 with the 
base of the air duct 41 to prevent leakage when the valve is closed. 

The air valve molding 66 has a cam follower 70 extending from one end thereof, which engages an air valve 
cam surface 71 on an end cap 74 of the platen 14 so as to selectively move the air valve molding longitudinally within the 
air duct 41 according to the rotational positional of the multi-iunction platen 14, which may be rotated between printing 
capping and blotting positions depending on the operational status of the printer, as win be described below in more detail 
with reference to Figs. 21 to 24. When the platen 14 is in its rotational position for printing, the cam holds the air valve in 
its open position to supply air to the print chip surface, whereas when the platen is rotated to the non-printing position in 
which it caps off the niicro-apertures of the nozzle guard, the cam moves the air valve molding to the valve closed 
position. 

With reference to Figs. 21 to 24, the platen member 14 extends parallel to the printttead, supported by a rotary 
shaft 73 mounted in bearing molding 1 8 and rotatable by means of gear 79 (see Fig. 3). The shaft is provided with a right 
hand end cap 74 and left hand end cap 75 at respective ends, having cams 76, 77. 

The platen member 14 has 8 platen surface 78, a capping portion 80 and an exposed blotting partian 81 
extending along its length, each separated by 120°. During printing, the platen member is rotated so that the plates surface 
78 is positioned opposite the prjnthrnri so that the platen surface acts as a support for that portion of the paper being 
printed at the time. When the. printer is not in use, the platen member is rotated so that the capping portion 80 contacts the 
bottom of the printhead, sealing m a locus surrounding the rriicroapertures 44. "This, in combination with the closure of the 
air valve by means of the air valve arrangement when the platen 14 is in its capping position, maintains a closed 
atmosphere at the print nozzle surface. This serves to reduce evaporation of the ink solvent (usually water) and thus 
reduce drying of ink on the print nozzles while the printer is not in use. 

The third functionof the rotary platen mem 
nozzles at printer start up or maintenance operations of the printer. Rising this printer mode, the platen member 14 is 
rotated so that the exposed blotting portion 81 is located in the ink ejection path opposite the nozzle guard 43. The 
exposed blotting portion 81 is an exposed part of a body of blotting material 82 inside the platen member 14, so that the 
ink received on the exposed portion 81 is drawn into the body of the platen member. 
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Further details of the platen member construction may be sees from Figs. 23 and 24. The platen member 
. consists generally of an extruded or molded hollow platen body 83 which fanns the platen surface 78 and receives the 
shaped body of blotting material 82 of which a part projects through a longitudinal slot in the platen body to form the 
exposed Wotting surface 81. A flat portion 84 of the platen body 83 serves as a base fox attachment of the capping 
member 80, which consists of a capper housing 85, a capper seal member 86 and a foam member 87 far contacting the 
nozzle guard 43. 

With reference again to Fig. 1, each bearing molding 1 8 rides cti a pair of vertical rails 101. That is, the capping 
assembly is mounted to four vertical rails 101 enabling the assembly to move vertically. A spring 102 under either end of 
the capping assembly biases the assembly into a raised position, maintaining cams 76,77 in contact with the spacer 
projections 100. * • 

The printhead 1 1 is capped when not is use by the full-width capping member 80 using the clastomeric (or 
similar) seal 86. In order to rotate the platen assembly 14, the main roller drive motor is reversed This brings a reversing 
gear into contact with the gear 79 on the end of the platen assembly and rotates it into one of its three fUnctionai positions, 
each separated by 120°. 

The cams 76, 77 on the platen end caps 74, 75 co-c^emte wim projections 100 on the respective printhead 
spaces 20 to control the spacing between the platen member and the p rinthmd dep endin g en the rotary position of the 
platen member In this ms*m^ the platen is moved away from the printhead during the transition between platen 
positions to provide sufficient clearance from the printhead and moved back to the appropriate distances for its respective 
paper support, capping and blotting functions. 

In addition, the cam arrangement for the rotary platen provides a mechanism for fine aaj nstmcnt of the distance 
between the platen surface and the printer nozzles by slight rotation of the platen 14. This allows compensation of the 
nozzle-platen distance in response to the thickness of the paper or other material being printfd, as d etected by the optical 
paper thickness sensor arrangement illustrated in Fig. 25. 

The optical paper sensor includes an optical sensor 88 mounted on the lower surface of the PCB 21 and a sensor 
flag arrangement mounted on the arms 89 protruding from the distribution molding. The flag arrangement comprises a 
sensor flag member 90 mounted an a shaft 91 which is biased by torsion spring 92. As paper enters the feed rollers, the 
lowermost portion of the flag member contacts the paper and rotates against the bias of the spring 92 by an amount 
dependent on the paper thickness. The optical sensor detects this movement of the flag member and the PCB responds to 
the detected paper thickness by causing compensatory rotation of the platen 14 to optimize the distance between the paper 
surface and the nozzles. 

Figs. 26 and 27 show attachment of the illustrated printhead assembly to a replaceable ink cassette 93. Six 
different inks are supplied to the printhead through hoses 94 leading from an array of female ink valves 95 located inside 
me printer body. The replaceable cassette 93 containing a six compartment ink bladder and corresponding male valve 
army is mserted into the printer and mated to the valves 95. The cassette also contains an air inlet 96 and air filter (not 
BhownX and mates to the air intake connector 97 situated beside the ink valves, leading to the air pump 98 supplying 
filtered air to the prmthead A QA chip is included in the cassette. The QA chip meets with a contact 99 located between 
the ink valves 95 and air intake connector 96 in the printer as the cassette is mserted to provide communication to the QA 
chip connector 24 on the PCB. 
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THE CLAIMS 

1. An ink distribution assembly far a printhead to which their is mounted an array of print chips, the 
assembly serving to distribute different inks from respective ink sources to each said print chip for printing on a sheet, the 
assembly c ompri sing: 

a longitudinal distribution housing having a duct for each said different ink extending longitudmai ly thereaJong, 
a cover having an ink inlet port corresponding to each said duct far connection to each said ink' source and for 
delivering said ink from each said ink source to a respective one of said ink ducts, and . . 

a frynpnt—l tnlc distribution gtnvtwm fixed tO distribution hOIISing ***** fKjtfrihiilirifl mk I ron p^ i fl duffts to- 

said print chips. 

2. The assembly of claim 1 wherein (he laminated ink distribution structure includes multiple layers 
situated one upon another with at least one of said layers having a plurality of ink holes therethrough, each ink hole 
conveying ink from one of said ducts enroute to one of said print chips. 

3. The assembly of claim 1 wherein one or more of said layers includes ink slots therethrough, the slots 
conveying ink from one or more of said ink holes in an adjacent layer enroute to one of said print chips. 

4. The assembly of claim 3 wherein on the layers having ink slots> the slots are located with said ink 
holes spaced laterall y to cither side thereof 

5. The assembly of claim 2 wherein the layers of the Irnnmatrd structure sequenced from the distribution 
housing to the array of print chips include fewer and fewer said ink holes. 

6. The assembly of claim 2 wherein one or more of said layers includes recesses in the underside thoeof 
communicating with said holes and transferring ink therefrom transversely between the layers enroute to one of said slots. 

7. The assembly of claim 6 wherein the channels extend from the holes toward an inner portion of the 
laminated structure over the array of print chips, which inner portion includes said slots. 

8. The assembly of claim 1 wherein each layer of the laminated is a micro-molded plastics layer. 

9. The assembly of claim 2 wherein the layers arc adhered to one another. 

10. The assembly of claim A wherein the slots are parallel with one another. 

11. The assembly of claim 2 wherein at least some of Baid layers have an array of aligned air holes 

12. A laminated ink distribution structure for a printhead, the structure comprising: 

a number of layers adhered to one another, each layer including a plurality of ink holes formed therethrough, 
each ink hole having cornmunicatmg therewith a recess farmed in one side of the layer and allowing passage of ink to a 
transversely located position upon the layer, which transversely located position aligns with a slot formed through an 
adjacent layer. > 

13. The structure of claim 12 wherein the slot in any layer of the structure is aligned with another slot in 
an adjacent layer of the structure and the aligned slots are aligned with a respective print chip slot formed in a final layer 
of the structure. 

14. The structure claim 12 wherein the slots are located with ink holes spaced laterally to either side 



15. The structure of claim 12 wherein the layers arc sequenced to include fewer and fewer said ink holes. 

16. The structure of claim 13 wherein some of said recesses are channels ortrnding from the holes toward 
an inner portion of the structure, which inner portion includes said slots. 

17. The structure of claim 12 wherein the layers are imero-molded plastics layers. 
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18. A method or distributing ink to an annoy of print chips in a printhcad assembly, the method saving to 
distribute different inks from respective ink sources to each said print chip for printing on a sheet* the method comprising: 

supplying individual sources of ink to a longitudinal distribution housing having a duct for each said different 
ink extending longitudinally thercalong, 

causing ink to pass along the individual ducts for distribution thereby into a laminated ink distribution structure 
freed to the distribution housing, wherein 

the intwttiftt^H ink distrib u tion structure enables the passage therethrough of the individual ink supplies to the 
print chips, which print chips selectively eject the ink onto a sheet 

19. A method of distributing ink to print chip3 in a prinlhcad assembly of a printer, the method utilizing a 
laminated ink distributing formed as a number of micro-molded layers adhered to one another with each layer 
including a plurality of ink holes formed therethrough, each ink hole cmwTm^pjrjitifig with a ch*ntigl formed in one side of 
a said layer allowing passage of ink to a transversely located position within the structure, which transversely located 
position aligns with an aperture formed through an adjacent layer of the structure via which ink passes to the print chip* 
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